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Description 

ETCHANT COMPOSITION FOR SEM 
IMAGE ENHANCEMENT OF P-N 
JUNCTION CONTRAST 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an etchant composition. 
More particularly, the present invention relates to a pre- 
treatment etchant composition for an SEM specimen to 
show a contour of a P-N junction in a semiconductor sub- 
strate. 

[0003] 2. Description of the Prior Art 

[0004] As well known in the semiconductor technology, a scan- 
ning electron microscope(SEM) is used to analyze a cross- 
sectional structure of an integrated circuit. For example, 
for a trench-capacitor DRAM, an SEM is used to observe a 
cross-sectional structure of a trench-capacitor. Before 
observing the trench-capacitor DRAM using the SEM in the 



prior art, the specimen is often dipped into an etching 
acid, generally referred to as an Oki acid or a Flou acid, to 
etch polysilicon of the trench-capacitor in order to form a 
clear contrast image in an SEM analysis process. As is well 
known, the Oki acid comprises a nitric acid and a 49% HF 
solution at a volume ratio in a range of 200:1. 
[0005] | n some cases, it is desired to show a contour of a P-N 

junction and observing a trench capacitance structure with 
the SEM at the same time. However, the pretreatment acid 
solution of the above prior art cannot make this possible. 
So the inventor has developed a specific etchant composi- 
tion to show a clear contour of a P-N junction on the sub- 
strate of a semiconductor wafer for SEM analysis. 
Summary of Invention 

[0006] it is the primary object of the present invention to provide 
a pretreatment etchant composition for an SEM specimen 
to show a clear contour of a P-N junction in a semicon- 
ductor substrate using an SEM. 

[0007] According to the claimed invention, an etchant composi- 
tion is provided. The composition comprises an NTC-1 
solution mixed with an NTC-2 solution at a specific volu- 
metric ratio. The NTC-1 solution is prepared by mixing 
solution "A" comprising organic acid, HF, and nitric acid 



with a 49% HF solution. The NTC-2 solution comprises 

metal ions and a strong oxidant. After the preparation of 

the NTC-1 and NTC-2 solutions, they are mixed together 

at the specific volumetric ratio. 

[0008] other objects, advantages, and novel features of the 

claimed invention will become more clearly and readily 

apparent from the following detailed description. 
Brief Description of Drawings 

[0009] N one 

Detailed Description 

[0010] a pretreatment etchant composition used to enable an 

SEM specimen to show a clear contour of a P-N junction in 
a semiconductor substrate by an SEM comprises two kinds 
of solutions prepared in advance at a specific volume ra- 
tio. In the following, these two solutions are referred to as 
an NTC-1 solution and an NTC-2 solution. 

[0011] According to the preferred embodiment of the invention, 
theNTC-1 solution comprises a solution "A" comprising an 
organic acid, HF, and nitric acid with a 49% HF solution. 
The volume ratio of the organic acid, HF, and nitric acid in 
the solution "A" is in a range of 1:1:4 to 1:1:25. The solu- 
tion "A" and the 49% HF solution are mixed together at a 



volume ratio in a range of 2:1 to 5:1. The organic acid 
could be formic acid, HAc, and propionic acid, and is 
preferably HAc. The NTC-2 solution comprises metal ions 
and a strong oxidant. The metal ions could be copper 
ions, magnesium ions, aluminum ions, calcium ions, and 
zinc ions, and are preferably copper ions. The NTC-2 so- 
lution comprises 90% hydrogen peroxide solution and 
copper nitrate solution with a concentration of 0.005M to 
0.02M,and the volume ratio of hydrogen peroxide solution 
to copper nitrate solution is in a range of 2:1 to 5:1. 
[0012] a pretreatment etchant composition of the present inven- 
tion is used for utilizing an SEM specimen to show a clear 
contour of a P-N junction in a semiconductor substrate 
when viewing with an SEM. The etchant composition com- 
prises the NTC-1 and NTC-2 solutions mentioned above 
prepared at a specific volume ratio. The specific volume 
ratio of the NTC-1 solution to the NTC-2 solution is in a 
range of 1:1 to 1:5. Before the SEM specimen analysis, the 
specimen is dipped into the pretreatment etchant compo- 
sition, then a clear contour of a P-N junction in a semi- 
conductor substrate could be observed in the following 
SEM analysis. 

[0013] Those skilled in the art will readily observe that numerous 



modifications and alterations of the present invention may 
be made while retaining the teachings of the invention. 
Accordingly, the above disclosure should be construed as 
limited only by the metes and bounds of the appended 
claims. 



